The hyperon beam experiment WA89 at CERN uses a secondary ? beam for the search of dibaryons with S = ?2. We present the analysis of nal states containing two or ? p, thereby investigating the mass range above the threshold. We use these data in combination with a coalescence model to estimate production yields of bound states and compare this with the result of an analysis in the p ? channel.
INTRODUCTION
One of the aims of the hyperon beam experiment WA89 at CERN is the search for a state with S = -2 and baryon quantum number 2. Containing three di erent avours a dibaryon in the J P = 0 + and I = 0 state may assume a con guration favourable enough to reduce the repulsion invoked by the short range interaction between 2 nucleons ('hard core'). According to calculations in the framework of the quark cluster model 1,2] the mass predictions of this state range from weakly bound systems to values well above the mass of 2 single where the state might manifest itself as a resonance in the or ? p nal states. For the production of this state the WA89 experiment uses a ? beam incident on a segmented target (C/Cu). The dibaryon state is searched for by the detection of its decay products ( p ? , , ? p) Assuming the production mechanism of the dibaryon to be similar to the production of deuterons in high energy hadron beams we estimate our sensitivity applying a coalescence model to our measured 2-baryon spectra.
EXPERIMENT
The WA89 experiment 3] uses a hyperon beam of 330 GeV/c which is extracted by means of a magnetic channel from 450 GeV/c protons hitting a Be target. The aims are to investigate properties of charmed strange baryons, to look for hyperon polarization and to search for exotic states like the U-diquonium or the H-dibaryon.
The target region consists of a TRD for online = separation surrounded by silicon microstrips for beam reconstruction, the segmented target (C,Cu) and a vertex detector containing further Si-microstrip planes. A 10 m long decay zone equipped with drift chambers allows the detection of the decay products of long living secondary particles, before they enter a spectrometer, where a set of MWPCs is positioned in the magnetic eld (1.8 tesla) of a superconducting magnet. Further downstream a RICH detector provides particle identi cation. The experiment is completed by an electro-magnetic and a hadronic calorimeter (Fig. 1 ). 
ANALYSIS
The analysis of the data from the run in 1991 is based on a primary sample of 120 million events corresponding to a luminosity of 8 nb ?1 .
3.1 MODE The sample was extracted by choosing events containing 2 candidates which were identi ed by their decay into p ? . Several detector dependent vertex criteria had to be ful lled and ambiguities with K 0 candidates were resolved with information from the RICH detector. A t to the mass distributions allows the determination of signal and background of the sample. The invariant mass of the system (14600 events) is shown in Fig. 2a , the shaded area is representing the background (2600 events). The shape of the background distribution was evaluated by taking events in which one candidate is taken from a sideband. The background subtracted spectrum in Fig. 2b does not show any signi cant enhancement. To deduce upper limits for a resonance and the total cross section of production, a Monte Carlo program based on the LUND Model (Fritiof 7 and Jetset 7.3) and a simulation of our detector with GEANT3 was used to determine the acceptance and the e ciency for events. The main constraint coming from the limited acceptance of our forward spectrometer is a lower limit on the Feynman variable x F for the system. For the region x F > 0:2 we determine the inclusive total cross section of production with a ? beam to be Fig. 2c , the shaded area represents the background distribution (480 events). Again the background subtracted mass spectrum (Fig. 2d) shows no evidence for a signi cant enhancement. The inclusive cross section is determined to be where C 1;2 are Clebsch Gordan coe cients. The rst exponential takes into account the spatial dimension of the interaction which is important for heavy ion collision volumes but which can be neglected for ? N interactions. The second exponential describes the dependence on the relative momentum of the particles characterized by a generalized coalescence radius P c . Fig. 3 shows on the left omitting the Clebsch Gordan coe cients the coalescence probability for P c = 100 and 200 MeV/c which is nearly identical between and ? p . This has to be compared with the relative momentum distribution of the data shown on the right. Folding both distributions we derive a possible production rate for an S = ?2 dibaryon in the Singlet state of 2:1 1:2 nb from the coalescence of 2 with a coalescence radius P c = 100 MeV=c and 32 5:2 nb for P c = 200 MeV=c. Such a bound state could only seen in the weak decay modes. The corresponding values for ? p are 7:2 and 51 nb. The latter values give a range of cross sections for states which might laso be seen as a resonance in the mass distribution. They are still below the upper limit which we have derived in the previous chapter. Envisaging a bound system close to the threshold which would decay weakly into one and one o shell (M < 1115 GeV/c 2 ) we take the previously described sample and calculate the invariant mass of the system taking the nominal mass for the decaying downstream and the measured mass for the . In the spectrum we only nd 3 events below threshold. From the coalescence calculations we expect some 10 events for a dibaryon mass down to 5 MeV/c 2 below threshold assuming an e ciency equal to the reconstruction e ciency. Both numbers although compatible with each other do not allow a de nite statement on the existance of such a dibaryon, but improved statistics as well as an investigation in the channels n and ? p in the data from the run in 1993 should provide a conclusive answer. The data set from 1993 with 200 million events taken with an upgraded detector contains information from a hadronic calorimeter which will allow us to investigate channels with neutrons in the nal state. This will extend our sensitivity below threshold in the weak decay modes n and ? p, where the only principle limitation is given by a long lifetime of such states. The analysis of
Hypernuclei 5] however has given strong bounds for a lower mass, so that the remaining mass window will be accessible by our experiment.
